Patients with AIDS have a high incidence of skin problems due to the immunosuppression and malnourishment that are inherent to the progression of this disease. Clinical manifestation of these skin lesions and their severity are different in AIDS patients. We made a prospective study of five cases of measles in children with HIV infection during a community outbreak, and there were typical as well as atypical forms of the disease, including one case with negative serology. There were pulmonary complications, but none of the patients died. The anti-retroviral treatment may have contributed to the decrease in measles morbidity in these pediatric AIDS patients.
Exanthemas are very frequent in pediatric practice, and a detailed clinical history is very important to establish etiological diagnosis [1] . Some of the exanthemas show systemic manifestations and skin lesions that are common in many other diseases, like those caused by echovirus and adenovirus. Others have well-defined clinical characteristics that allow their differentiation, such as rubella and measles [2] .
Measles is an exanthematic contagious disease caused by a paramyxovirus, with skin and mucosal involvement due to the direct action of the virus [3] . Pulmonary complications can occur and mortality is higher in the malnourished patient [4] . Active immunization can protect almost 98% of affected children [5] .
AIDS may cause a loss of anti-measles antibodies (acquired by active natural or artificial means) as the immunodeficiency progresses, reaching non-protective levels [6] , increasing the susceptibility to this disease [7] . The immunosuppression that succeeds measles, associated with AIDS immunosuppression, may increase mortality [4, 8] , because both viruses infect the T CD 4 lymphocyte [9] .
We examined the clinical and laboratory characteristics of measles in five pediatric AIDS patients treated with anti-retroviral drugs. These patients were selected from a prospective study that evaluated 40 children with AIDS, during six months, from March 1997 to February 1998. Their clinical and immunological status were analyzed and they were examined for skin lesions. This study was approved by the UFPR -Clinical Hospital -Ethics and Human Being Research Committee and informed consent was obtained for all patients.
The Center for Diseases Control's criteria were used for AIDS diagnosis [10] . Patients were classified into clinical categories, according to clinical manifestations, as N, A, B and C, and into immunological categories, according to the T CD 4 lymphocyte numbers, as 1, 2 and 3 [10] .
The number of HIV RNA viral copies (viral load) was determined by the NASBA technique and T CD 4 lymphocyte values by a flow cytometry immunofluorescence study. Measles diagnosis included clinical data and antibody determination of IgM measles antibodies by enzyme immunoassay.
Case Reports
Five children with AIDS had clinical and laboratory diagnosis of measles during July -August 1997. Their mean age was 3.5 years (2 to 5 years), and only one patient weighed under the 2nd percentile, following Marques criteria [11] . HIV transmission was perinatal and all patients received antiretroviral treatment (Table  1 ). It was found that three cases were due to exposure at school, and exposure was nosocomial in two cases (1 and 2). There was evidence of complete vaccination for measles in cases 2 and 3, given at 9 months and 15 months, respectively.
All patients presented coryza, coughing and fever for four days preceding skin lesions. The exanthema was typical in three patients (cases 1, 3 and 4) with cephalocaudal progression of confluent lesions ( Figure  1 ) and two patients had Koplik's spots on the buccal mucosa. Only bilateral lesions in the malar region, which persisted for 20 days (Figure 2 ), were observed in case 2. Case 5 presented a generalized erythematous micropapular exanthem during 24 hours (Figure 3 ), followed by erythematous macular lesions on the malar region that lasted for 15 days. Measles serology was negative in case 1, belonging to the C3 category, with a viral load above 100,000 copies/ml, corresponding to severe immunosuppression. Clinical presentation of this case was typical, the contact was nosocomial and he died of wasting syndrome six months after the diagnosis of measles. The clinical-immunological classification, viral load and clinical characteristics of the five cases are shown in Table 2 .
A biopsy specimen was taken in case 3; the first diagnosis was pharmacodermia, with moderate regular acanthosis of the epidermis, and mild spongiosis and exocytosis of the lymphocytes and polymorphonuclear cells. There were necrotic keratinocytes in the spinal layer and a mild perivascular infiltrate in the upper dermis, composed mainly of inflammatory cells. Red cell extravasation in the deep dermis and hypodermis was also found. A histological diagnosis of spongiotic dermatitis with discrete chronic peri-vascular inflammation, compatible with viral infection, was given ( Figure 4 ).
One patient belonging to category C1, and two patients in category C3, had pulmonary complications (bronchopneumonia) and they received antibiotics I.V. (ceftazidime and vancomycin in cases 1 and 2, and ceftriaxone in case 4). Oxygen was not necessary. No children died because of measles or its immediate complications.
Discussion
Measles prophylaxis by active immunization provides immunity in 98% of the cases [5] . This disease had been under control in the state of Paraná until 1997 and probably due to the small number of individuals without an immunological response, and the presence of susceptible adults, there was an outbreak in 1997 and 1998 [11] .
The five cases of measles in AIDS pediatric patients coincided with an outbreak of measles in the community, which explains its high frequency (12.5%) in this study. Other authors studying AIDS in children did not report any cases of measles [12] [13] [14] [15] .
Nosocomial exposure occurred in two cases: case 1, who was in a emergency service where a case of measles was registered and case 2, who was hospitalized with patient 1.
Palumbo also observed nosocomial exposure in four of six cases [6] . Due to the high vulnerability of AIDS patients to other diseases, they should be attended in places where they have no contact with patients suffering from acute diseases.
In case 3, the initial diagnosis was a drug eruption. A histological study showed necrotic keranocytes in the upper dermis; later the serology indicated a diagnosis of measles. Similar findings in a skin biopsy were described by Mc Nutt et al. [16] in an infant with AIDS who did not develop anti-measles antibodies. In typical cases of this disease, with negative serology, a skin biopsy can indicate a diagnosis as groups of necrotic keranocytes are found in the upper spinal layer and in the granular spinal layer of the epidermis. These histological findings are similar to those found in erythema multiforme, but in the latter the necrotic keranocytes are situated in the basal layer [16] . In one of the children in our study no IgM anti-measles antibodies were found. This patient showed severe immunosuppression and the diagnosis was based on epidemiology (nosocomial contact) and the presence of the typical exanthema and "Koplick's" spot. The severity of immunosuppression found in this patient may explain the absence of antibodies and the negative serology. All the other cases were confirmed by serology.
Two patients had received complete immunization vaccinations. The effectiveness of immunization against measles in children with AIDS has not yet been determined [17] . Palumbo et al. [6] found that in a group of 80 children with AIDS immunized against measles, 36% did not develop antibodies. Also a loss of antibodies acquired by active or passive pathways may occur in pediatric population with AIDS. In adult patients with AIDS the loss of antibodies is rare because most of these patients acquired measles during childhood, when the immune system was intact [18] .
Complete vaccination and a previous diagnosis of measles in patients with AIDS do not exclude the possibility of a new episode of this disease. This possibility should be remembered, especially when there is a positive epidemiological history.
Patients with AIDS, even those already vaccinated against measles, must receive active immunization during outbreaks of this disease, and those who are exposed to measles must receive passive immunization with gama globulin, due to the possibility of a loss of antibodies [4] .
Children with AIDS who present measles even after being immunized may have mild manifestations and the exanthem can be typical, short lasting [4] or even absent [7, 9] , making a diagnosis difficult. In our study, one patient had only malar maculo-papular lesions that lasted for 20 days and another had short-lasting micropapular lesions, followed by malar lesions. However three cases had the exanthema found in children without AIDS [6] , with an average duration of 10.8 days, showing the variable clinical aspects of this disease in patients with AIDS.
Palumbo et al. [6] described six measles cases in children with AIDS and in five of them there were pulmonary complications, with a 50% mortality rate.
In our study, bronchopneumonia occurred in three cases, with no deaths. Krasinski et al. [4] indicated that the high mortality rate may be due to the immunosuppression that follows the disease, associated with the immunosuppression caused by AIDS itself, since both viruses infect CD 4 Tlymphocytes. A synergy between measles and malnourishment may also increase the incidence of complications.
We did not find the high mortality rate observed by Palumbo [6] , probably because of recent therapeutic schemes, in which the use of various anti-retroviral medications in association allows a better control of AIDS and consequently a better nutritional state.
Conclusion
Measles in children with AIDS may appear in many different forms. Exanthema may be absent, serology is not always confirmatory, the skin histologic examination may be non-specific and yet the patient may have the disease. Evaluation of epidemiological data, thorough clinical examination and the search for a positive serology are important tools to establish a diagnosis.
